Recombinant human albumin supports development of somatic cell nuclear transfer embryos in mice: toward the establishment of a chemically defined cloning protocol.
Culturing embryos in different media is a useful approach to characterize their nature in regard to "memory" of the donor nucleus and its "reprogramming" after somatic cell nuclear transfer (SCNT). However, efforts to elucidate the mechanisms of reprogramming are seriously undermined when embryo culture conditions are not completely defined. Using recombinant human albumin (rHA) is a step toward establishing defined culture conditions for mouse cloning. Recombinant HA supports blastocyst formation of cumulus cell-derived clones at a rate comparable with two types of bovine serum albumin (BSA); following transfer of blastocysts to the genital tract, rates of development to midgestation (10.5 dpc) were indistinguishable. rHA also supports the derivation of germline competent embryonic stem (ES) cells from SCNT blastocysts at a substantial rate compared with BSA counterparts and with zygotic blastocysts. Unlike the developmental parameters, the gene expression patterns of clones cultured in rHA or BSA were not superimposed; identical patterns were observed for zygotic blastocysts in the two albumins. In summary, the present study demonstrates that (1) rHA can replace BSA, proving a defined protein source for SCNT in mice; (2) although using rHA is similar to BSA, it is not equal (rHA leaves a mark on gene expression of clones but not zygotes). Future studies that investigate reprogramming after SCNT will need to consider not only the implications of culture media for cloning but also the supplement choice.